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PURPOSETo attain excellent estimation of a maximum likelihood series 
and to set an optimum impulse response to a transmission line in 
response to the environment of the transmission line by solving an initial 
convergence problem of an adaptive algorithm without increase in an 
arithmetic quantity. 

CONSTITUTION: The equipment is provided with a Viterbi algorithm 
processing section 1 4, a transmission line impulse response estimate 
section 15 estimating the impulse response of a transmission line based 
on the adaptive algorithm, an estimate reception signal estimate section 

16 comprising a transversal filter, and an error signal generating section 

17 generating an error signal between an estimated reception signal and 
an actual reception signal, and a transmission object series fed from the 
Viterbi algorithm processing section 14 is fed to an LS algorithm 
processing section 115. where LS algorithm operation is ; operated for a 
known signal series block in a TKMA slot by using switches 11. 1 1 2 and 
fed to an LMS algorithm processing section 116, where the LMb 
algorithm processing is executed for a data signal series block. 
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gyjj^^jfc b < «Mffi^V 9 t*7)MU XAM3K 

* y 7fiL fc ml SB^^JM^: tcffi V ^ B#F^^*SN "C^: ^ ^ 
[0 0 0 1] 

[^iLhOf'JfflfrR] *5EW». X'f S^JWHf ©£<a 
[0 0 0 2] 
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SSU<»«. l^tt. WSMHHMHfcS (D F E : Deci 
sion Feedback Equalizer ) TfcD, lOrffigfSS 
ft**^Jjt^8S (ML S E : Maximum Likelihood Seque 
nee Estimation) ffi^tt. W»*A-PS* 

^fr£l¥lffibT©3lSILB2fr^M2fr^fc° * 
fc, «HWfl5BEfB©+^tt»»"P* 0 ' £^© 

ls iMJbniSffiwe^^^^^^^^^ 8 ^ 

[0003] S2»m£g§«> 

* t*y;u =fu XA£ffl i oaittatftH-r *>©-?$> 
sfc, fwc^Jitss-era:, eisss-f >/w*j6£ 

-&fctffc&&VV #>J*-tf- ^ 2 0 ksymbol/s ©£i!3§ 

>^*i;s. ifc^t. i2o-»#>«*T?sm 

7 x - H b* § c t t ft. 3 o £ © «k 5 ^cift^ 

iesss t iiBrr \z%wmwm^-mmM 
®mi£^zum2nz>» *<d&<u, mmwptezft 

6LMS7;MUXA*«SfflSnT^5. LMS 
7 jVrf U XA «k 0 feJR*14ffiA<S5iT?» SflS*** 

[0004] HRK5*>f v^;p^s:©^-t^aWT? 

a*a*tlTV^. «tlTBnK*iTIAOIS 
- 5 4T«5tW^«T^ 
>y «9 2 (^>U>^) W7f5fe 
S^ffiB-rS 1 4-»#J^Kfil«^^9 3 (SYNC) 

isDK©eitss)S^('ifi«< 
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s r l s 7 )v J u XL.mwm t>*wa n-o» 

5 [0 0 0 5] *C, *t*J>J«JE»©ft^*«*t** 

[0 0 0 6] 01 3tt, «7j5££bTQPSK^i8£ 
«fflbfc«£*tfcBT5ttt§iS»B|-e»S. QPSKgg 

(9 9, 9 10, 9 11. 9 1 2) . 

1 8, 9 1 9, 9 2 0) fcffcf*. KfSkKfcttSttJB 

(1) «f«k-lO««»6»6WaikOtt«0^o/^ 
« 4 

(2) Kf.*Jk.©«SI0^MS^X 1 b4*»S. 
[0 0 0 7] 

ffiOl k H H k-3 k-4 
71^0-^0-0-2-3-1 - — x 0 00 
/IX 1-^0- 1-4-3-1 - -x, 00 
;iX2-»0-2- 1-2-1 — x 2 00 
— 0-3-0-2- 1 - — x 8 00 
xj (k) tt, BSaikKfcW-attfBj (j=o, 

(3) «fs!jk-i-©&ttffit-saps-©^^tt. 

(9 13, 9 14, 9 15, 9 16) £P?tf*U 

**«*n*nh 0 (k-o . *m fc-i) > h 2 (k -° • 

h 3 (k-1) tT^o 

(4) ±K (2) <D4-D(DmM%wt^n?nnx\z%i 

P#giJkTCOlt^Sltft^ik,0 • X*,l • x k,2> Xk,3 
[0 0 0 8] i kJ =Xj 1 (k) hj (k-D -PtaJk, 

/^xj©}£/£SWt 

fib, t ttfi?iJ©efi*£#"3"*- 

(5) ($$!]k©£fHi*l*r k tb ft^bfcSftm^- 
• fcCS****^:^* HJ (bm) tfW*. 

[0 0 0 9] bm kJ = I r k -Xk,j I 2 -^Jk- 

K(k) =P(k-l) x* (k) / { 
P( k ) = {p(k-l) -K(k) x 
h(k) =h(k-l) +K(k) e k 



IT, 
3) 



(6) ^7>^^h'J<7i7«> ££8IO^Xfd^T& 

»«TiwaanT*o. stik©«oi:si>4ocA 

(pm) t^T^>= 

[0 0 10] pm k o j =P m k-l,j +bm k,j 
fib, j=l. -.'3, £1T, pm 0J =0T»*. 

(7) (6) -C*»fc«fSHk. ftI0T©4O©/U^ 

X0~/^X3©t*n^) OTSMk, «10T©4tS0 

(8) B#Mk, ttJIOCSa^SO/^l^ofc^K 

7;HfjXA£ffl^T, 4#5iO/lXH»ofctS/Sfem 
K-f >/^X^h 0 (k) 

(9) »MkH*^TC©«MP*««0~««3STra 
«C|«t)jgb, ^JkT©±T©^S8^SS4^0/1 

do) ^gT^#^J©*^©~>># ;1/l::iib;/tc '= K 
[0011] «t*5flns*©ea«K >/wx 

(E^it^tffl ^SftSjUST;^ 'J x'A i'H LTffifi: 
ttW-T*. fttM«S (8) T££^D^XK:»-?Tfc>2t 

*f£v>. Bt^Jk, ffit©«!BK:*W-***»O^Xfc» 

K>^snfc*5«J*6«i*sn53imfli^'<^ hps* 
(k) = [x k , x k _! , -. x k _ L+l ] 1 m 

i6«r£*aW* h 5 >X y 

Bfgijk-Ctt, NFMk-lTCeaB'f-W^^* 
«fh(k-l) (c=kDit«Smffi^Xk ^ b 

' aT©at)#A6n*. 

[0012] 

e k =r k -X k =r k ~ x ' (k) h (k_l) 

WWvtffcSFh (k) *^©«t5H3?ai"rs. 
[0 0 1 3] h(k) =h(K-l) +M e k x* (k) -L 

MS7;U^'JXA - (a) 

fib, /itt, xf^t-rx, ss^*-«. ffW©*« 

^Mt5 0 RLS7;W=fUXATtt, IHh(k) $^© 
[0 0 14] 

w + x l (k) P(k-l) x* (k) } 
1 (k) P(k-l) } /co 
-*RLS7^=fJXA - (b) 



fiU K(k) tt, «rMkC*^**^>^ >*?^ 
;k P(k) tt, ^*JkC*^*KMM#e k (D^m-s 

[0 0 15] £U<fc9S#T#affi9. LMS7JP=f»J 
XAC^bTRLSTiVn'UXAH *g££T£ < ©fr3*J 

tt5&£«fflSftTV>fc^. Sfc. KfcHi^KKTtt. K 
(k) jWH»T*<5 K»«*fKlfflT«, LMS 

7;lO*'jXA©/xx* (k) (D^OCK(k) Sffiffl-TS 

[0 0 16] 

)k 2 -Dtom&Tfrd u xa«. «5«e«ia!ffl7Ji'=f j x 

XATfc, &&*§K©ft£<Z>5E 
y7-tMXHtt#U RLS7;U^ 1 JXAT«, 

t\ sfc, jicffi©^^^^^^^^^ 

^Il^^t*7;HfJXA^«jf^S-&^i:. 
[0 0 17] ££, ±^©jgJS7;l/=f J XAT«, 

e,nbTfcgtaffi^^? | JKF^t*3^T : b, nmm. ±m 

LTz (a) -5£fcb<« (b) a©«W8iH*bT&#:W 
[0 0 18] Jgfc* «©^MStS©«^^*S§§ 

tt, JSOftV^t^t'T&S. ^bT. SiifcSfen' 
-y X§C«, ^;^AXSM*^bT^bT § fe © 

[0 0 19] *5BW©3ft6Sl**?R5'J«6SS«tt^O± 

3&^c*BbT&snfct>©T*»3. ^©gwt-r 

5t^5tt. *£^J«^©Kjfmt!§£*£<£*^ 
SK»I^»?"JKIfflrtT©e3IK'f >^^^^W»!ffi 

^*©^M^:MfiS©jiJS7^^ l JXA^WbT^fc 
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[0 0 2 0] 

^■rsfefe^, *%aj©3ijss**^^JJissfi«> 

zmm^nzmitrz v< 9 m 7jnf j xam 
sfc Ram#*5>Jt> b < ttflrffl-^ * t*7;u=f y x 

flues nfcesi&'f ww*j8;#fr&P9*l k Kisttsflt 

T©§mm^t^]kT©mlE«€SmfS^t©^M 

ajsr^J u XA^ffl^T^j k \zm%&&&A >n 

&<<hfcl®©?T?iJ3lg£SfTbT, jS*W»:«0jgb 
jg^bl'eSIK^W^l'XJS^SrJi^b, "r—ftn^ 

[0021] (2) iwaejaaso/v^e^FJifi 
» eMBS-r wwxfcSriftjeffl h 5 >x/\*— 

•cftss*5«JS*. flMBKflim^^^T, t>b<«ir 

E^«**fl©.»#*flfc*l 0 ST. fi 0 ^TfcitfJfH 

3pjffl-rsLxNfr5U*aais-raia«^st, ^©ie«^ 

^£g:£:£jyitU ^©^SmibT#f>n?)L7i:^ 
[0 0 2 2] 

[^JS^J] ^T0ffi£#^bT#f£0fl©!ill. H2*SS 

ns^Mfli^Jt. Bt^ij k - 1 K^g2nfcfcj»r > 
'jtssfltflt^wtH^at, Kr*jkT©sflr«^t«fMk 

T©«IfBii«Sffim^t©K^ffi^*^fi£t5RMm# 
^gkt. MI2mMm^ ; £7£^5SiS7;i/=i' , JXAS:ffl^T 




(5) 



'>&< it) 1 ®©L S (Least Squares) 

ft-eWu LMS (Least Mean Squares) 7;io*UXA£ffl 
[0 0 2 3] *#afi«OJ62fl!)«lJSC*V i "C' BUfBfcil 

L+N-2.ttt*) ffifElBaW^^T:, *>b< 

[0 0 24] *^M0iJom 3 ©»«tt. » 1 Rtf » 2 © 

T©*^e^s®^>^x^°^^ L 2 

5 [0 0 2 5] *^J6«a©*4©««tt. *3 0*J*fc* 
[0 0 2 6] **««®t& 5 <D*j£tt, »3©fll^'* 

yntoT&mmR y ? >x/\*— ji^ ©* * x 
[0027] ^.mmm^6<Dmmt, »3©*«c* 

* -sua -* *i ^ * -/Sr S-tfltR-^— ^ ^JKrartTWfe 
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[0 0 2 8] flWEJBl 0«*Kl«t ntt. »«SS!«k*»5"J 
©T\ WIS*©H»HH#*? | JKF B , ]rtT'ji)iS7JU^ l J XA 

ftlM^**^^"?^ * k*7;Hf J XAffiS 

S«t5£fitra. ^©x-^m^^? | JKF B ^"tOji)S7;i/ 
=f ij XAT*5LSM7J^U XAfflfflfflUt l>T#fi? 

€«©»S7;v =f u x a t b-c* < s n-r v» * l m 

[0 0 2 9] »2 0*MEKJ:ntf, K±©J:5&»SS 

s7;^uxA^«ts«i**sw-rs»*t^**is 

©l s7Ji/d'u xa. L^fc 1 m^>'nn(D^.w^ *>i£ 
[0 0 3 0] si2©«l^«taSO¥*©9J«*0*® t 

UTCttttW^JR^KIHITOL S 7;l/3f' J XAOGfr^J 

3i;rr^JH«^s (k) 101 2*«A*sn, m 
£©lf^ttS^tfl:sn, t©««*50s' (k)i 

0 1 3 tt, L P F 1 0 4 ctWK^ntx (k) 1 0 
tlfcSffi^x c (t) 10 1 5tt. (giSHSl 0 6*£T 

Sffi^i 0 2(rxti$nSo Sffl^i 0 zfcxrtsnfc 
^T h (t) 10 i7c««sn. §{B^-xA*>Fffi^ 

r b (t) 10 17H L P F 1 0 8 £T#«*JE£*l 
S 0 ««MIBSnfc«^r b ' (t) 10 1 8tt. -9->X 

u >y@s§i 0 9t:t, mmy>#)Vfcm®MT\zmL 



I 



(6) 
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(k) 10 19 fcfcoT»S*<«B 10 10 KArtSn 
S. 3fflS«ft;»l 0 1 0<Dttl^iL(k) 1 0 2 Ott, 

fldii o 1 1 ttf ftsnt^Mf ^ •^i'MSii. 

(k) 1 0 2 1l:ft5. mm* lUfStkSr^T 

h(k) = [h 0 , hj , h 2 , - 

LTNv^JW^&^^^r (k) 

s (k) = [s k , s k _! , s k _ 2 
x(k) = [x k , x k _! , x k _ 2 
r (k) = [ r k . r k _! , r k _ 2 
jgr ^h^x(k) ftS^M/x (k-N+1) 2re©N 

X(k) = [x* (k) , x l (k-1) 

&mM>'VVX&&h<X) »"P* 5t *' X(k) 
h(k) =i(k) *r(k) fcifitti** 

(k) imm\z&vzffiz&m^** hp***. - 
o 

E(k) - S I 



k+i 



2 + Sh* l (k) h(k) 



[0 0 3 1] 
h L o . h L _! ] 1 (tttKS) (i) 

[0 0 3 2] 
s k-L+2 - S k-L+1 ] J 
-. x k-L+2 - X k-L+1 ] t (3 
-. r k-N+2 • r k-N+1 ] (4) 

[0 0 3 3] 
, .... x< (k-N+1) ] 1 (5) 

[0 0 3 4] 

[gel] 



S e - * e..., + Sh* l (k) h(k) <* I > 



i— N+l 



k*i k+i 



[X (k) h(k) - r(k) ] * CX(k) h(k> -rO) 3 «■***<*> h(k) (6) 



OiU e k+ , -x 4 (k*D h(k) -r K+ , 

[0 0 3 5] ^bT. BHBMftEOO *»/JvftT**» 

h opt (k) = tX* l (k) X(k) +5 
CUT, I ttL**tttrWr»*. (6) 5£©#BIK* 

tx* l (k) x(w + 3 1] i&nEayffwtft* 

[0 0 3 6] ***501t«*T?«. fr^JX(k) «. 

G(k) = [ X * l (k) X(k) +6 1] 
(8) j£TE5££n3G(k) £ffl^TSSi{53£^ >^ 
h 0 pt (k) = G(k) r(k) 

[0038] t$;u- *nmm\z&»zn2<Dmi$fri* 



#fh opl (k) «, ^at^isns. 

I] -!x* l (k) r (k) (7) 
[X* l (k) X(k) +6 1] "^"(k) tt, l*«3:T© 

[0 0 3 7] LXNffMTftSGOO fT5>J*eSc 



- l X* l (k) 



(8) 



(9) 

*[0 0 3 9] I3C«Cinil JBlR«*2ffl«l« 

ssttx, naffi^^^JKrart-c^^ th i @©fem 



# (7) 

»*fft»6n*. «F*Wm*©*«* h7>X/N'-^ 
[0 0 4 0] »4®«WECJ;ntf. »3 0*«*S» 

[0 0 4 1] »5fl!)*l«C±ntf. » 3 

ttflBlSSLbWSW'i*. 
[0 0 4 2] «6©«B!EK:J:n«. *3©*«*SW 

gfc* >y TTBt^ftSTSTR^WiSSottttl^i^H 
tl-5o 

[0 0 4 3] EJLTK0iB*#fi8^^- t ffi Lfc ® 

£3&£i¥»ici»9J-r*. sift. 

jH^lIilfflf/NMX (DSP) i:«koT»)S3n 
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^r k i2wujsn*. tV^wi^uxamsb 

1 4tt, 5tl^r k 1 2£gWWJ (r k } 13 

ffigjS 1 6 TSttJSnfdf a£§«M# 1 9 £gflte# r k 
1 2 7T«U ^-©HM 

{§-5te k 110*3pJfflUT. ^7>f^HJ-^OSJ¥ 

[0 0 4 4] fcaiB'T WUl^JS^ritSBB 1 5 tt. SUE 
7^UXA£ffl^T£ffffi^i&?'] t s k } 1 8<h 
gWtr k 1 2frS£m^>^l'*^*^ U 

«issM«^»wa5 1 6 \zi/mLiz&3mf >/vvxfo 

ItSffil 5CH 2S^©jI*7JMUXAtI=fc3fcj£ 

hh >/wx#&*j&^*-r* o • 1 ^ L s 7;t/::f 
u XAjaaw 1 1 5 t » o , w^lm s u xa 
Bigarc&a. LS7;w=ruXAMsaei 1 5«, 
$ \i7)V3 x ) xamsbb 1 4 ^ e>H*Pte-^^J*> ^ < ts 

tLt^^fi i i^gsbT«^$n, ^zmmm. 

k 1 2*m^Tfcmri >/vv*j&smfctiLh ls V) & 
sail" -So LMS7;p=fJXA«ia»i i e«, 

k } l 8*W-y?l 12»bT«3n, MCS 

■r, eauH >^^*«*^* ah LMs (k) 
zftLxm££mn*m& i e © h ? >7.n-^)vy 

j)l?<D?y7°mmi 2 4, 1 2 5, 1 2 6, 1 2 7, 

12 8, 129 izfcm^ y^)i^^m^^^ 
LMS7;p=fuXAfflaa5i 1 6^©3i)S 

T;U3- <J XAfflJH* SfcftCLMS T 'J XAM 

agui 1 6c#aef*. lstj^'uxams^i i 5 

^X-f-y^l 1 S^bTeilSSO^^^^* 

*jtss«M#em» 1 6 0 2 htpt 

T> X-f y^l 1 3tt£0»ra2 4£»*ON#JB-e* 
d! ^tC^<»2 5TlWFF^lf«?». X-fy^ 

1 1 1 fex-r 7f 113 tiwiffiLTtMrrso l 

MST^^UXAMSBPl 1 6*«^yfl 1 4S^U 

6 0 2 CSf^a-y h 2 1 *^tCfett 

5 ^_^ 7 ^_-;UHffi^2 3^J^ctoT7JU=f'JXA 

4tt^©fflF B 12 5«»ONtt»r*D. *©MO«IB2 
4TttOFF«*T»6. X<>y^l 1 2feX^>y?l 
1 4fcHa3UT»lfrrS. 



0 (8) 

[0045] m&^mm^wmm i e «, eas«K >^ 

1 2 5, 1 2 6, 1 2 7, 1 2 8, 1 2 9 fc-fe? h U 
^{gfcWJ (s k ) 18H ^©SW^K^fc" 7 

? k!>yffla^^tf>^saa^i 1 7T*u&«fc* 
ns» h7>xA--y-^7^ji/^A*^nfcv<ytf> 

12 3(1 SM^T 118, 119, 120, 1 

2 1, 12 2^bT->7h^n, ^7^124, 1 
2 5, 1 2 6, 1 2 7, 1 2 8, 1 2.9Ctv hSW. 

k 1 9t^T, WMM^&fiiffil 7^©A;fcfe^fcfc 

So 

[0046] 7^a, jujesfefe*** 

16 r k 19*». ^bT, mm 

S^m^J*Sg§©A*^ 1 1 * e^fafa^ r k 1 2« 

s&sft, «gife k 1 1 o^M^ns. e^ft^* 

ftffi 1 7 fcT£s££ftfc»|g«^ noil ^ * t?7 

tlSo *fc, «S6«*e k 1 1 Ott. fiSMKWW* 
J&gF*t5£8Pl 5rt^<7)LMS7;l/=f'JXAMa^l 1 6 

t *>#*&3 ft, l m s u x a k «fc sesus^f >n 
)i7,fo®mmmmmm\z.m s fts» 

[0 0 4 7] H3tt, *5gBJ(7)-^Ji^J^T3i]SSS 

j^jts^s-^ttSL s 7;^* u 

tg^D v ^0t&So naa©^ * t*7;M u XAMa 

gm, 0 i laaatf-r * t*7^^u xamspB i 4 1 

UfcOTfctK 0 3©tf^t:7;^UXAMStH$3 4 
te, gtafH^^^fe^<«S*mS^ftfc^^ (s k } 
3 5*LS7iP=fJXi»ffill»2 6fc«ie-r*. LS7 

;i/=f u xam$ 3 6 a, #4 * t'7^=f u XAmass 

3 4ffl«l»****50«S»©A*iH3 l*£A?3£ftS 
Sffilt^^ b^r(k) 3 3fc«*&£ft*. LS7J^' 
U XAMS3B 3 6 Ttt, ?4 * ¥7)13 U XA«13« 3 
4j^6<0*JU (s k } 3 5#7FUX£fiK6R3 7Kgaa 
3nTi3DA;b£ftS„ 7Fl/*£J*»3.7Ttt. LS 
7;ic*iJ XA#LaKfijffl£ft&G(k) fiW&^SftT 
li2>IB»iS«07 h* l/Xff ^ 3 8 ££l£-ra. 

[0 0 4 8] G(k) frJOtt. ^^t*7;U^UXA^a 
a53 4*^WI(&«ft**^ { s k } tlWlfflHW 
Oil©-!:, ^J(s k ) CiOltOT F UXfe^3 8 
tf££<>JffiT»5. 7-H^X«^fi£a5 3 7©m#« 
tt, GOO tT^j38*ttiWSftTViSiBttie«3 9C»«S 
flT^O, 7FUX«#3 8K«tt), mMWG(k) fT^J 
*f«**iH**ia G(k) fr5iJffl©i3*fS«3 9tt, RO 
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M (Read Only Memory) -^RAM (Random Access Memo 
ry) *T*MS2-ft*. G(k) fr5"JE»1!S«3 9*StttfJ 
Sftfc^J (s k } £HW©G(k) fr5<J3 1 Ott, G 

(k) nmmmms vcD&titfmmznT^zhmmw- 
mwma 1 1 ffwsy»«ia»3 1 it ^ 

tt, G (k) ff^JfatS®® 3 9* "=>M#-£B S ftfc G (k) h 
JIJ3 1 0 tLS7^=f'JXAMa^3 6CA*Sft*S 
^^i7hJU3 3t<OfT5>J*» (G(k) r(k) ) £fr 

5. *lt. ftmf&um&s 1 1*6* 

So 

[0 0 4 9] 04 RXM 5 te, 2|s:||Jfi^J<0®jSSS*S 

WOD-WS^H 1 f-*^T, X< yflU RtfX'f 
y^l 1 3««*COFF©ttlT*oTX'f y^l 1 2 

■HEW*. 04T«LMS7J^'JXAfw«k5S*M«T 
»S«ffbn, H0rt(3jt*Si©fc«&^jEASftTl» 

;^js» 4 5 *«B&r**«, jRarra*Tt 1 4 6 «w 

[0 0 5 0] I^HTtt, »4 0-»#;^(fflt)il®^ 
ViSelt^JS. 0 2TSLfcTDMAXP>y h2 1 C 

#npsnTv»*ii»fli^*M (hi/-->^m^^J) 

2 2Stt, HK!Wt'2 0-»#;i'£JlT*:©T, LMS7 
)VzS U XAffttTtt, fiJWIflSOKKfWOTBit-S - 1 
SS**5Ult«f'« 0 8 5 tt, > 

5 *<Sffie3IK'f >/N°;i/7.JS^ 5 4 Cfif^fiifilbTV^ 

So ^fti'j^o, &3^ynfrx$mmm&xmz 
eH-rsa**5>JitJEK o ^w^t ens. 

[0 0 5 1] 0 6te, *5SWO— ^M^OjaCSfS** 
jaJSJESfflWWKO^I^ttH^**' l^0^*5^T, 
42*U-f U-7X-: j;>^e3l»ttr/T=l. 0, 
D/U=0. 0(dB), f d =8 2 (Hz)T$)So 
tt. «©LMS7JU=i* , J XA©^-^J:SemSS-T >^ 

j^«sits*«fflbfc**^Jii^tt*»6 4t. * 
[0052] i7H -?)v?-wMMm.t%mmmz.<£ 

Sns^FBl^MtwP^^^BTfeSo (a) , 

(b) ttr=T©»£©ft^raT8«££LT45 0, 

(c) , (d) «t = 0. STffli^UflBT^iS 
gbTV^S. 014 C^-Tx'f v^;i/a«jMSMH*3^ 




(9) 



ca 2isv;i/^xg«^ i mm&mmnftT~t£^m 
gffi«#£*©«^e£H8raKTi*>xu>yr 

5t, gS|»tf>7X;i/^J5«r7 1.7SJt5£LfcWltt, 

bj©-«#]£0 8 idisrrs. 

[ 0 0 5 3 ] 0 8 tt» emS§-f >/ WXfcfc* y Xf iJ# 
©#>f * k*7;U^U XAMSnfc8 5 tt. 01 ts«o^v 

^k*7jio*uXA®aHBi 4tw«**^r.b. s**^ 

Jt£«fflX*SS8 It^SWWJ (r k } 8 2£A 

6^fbTLS7J^'JXAW8 8C81$nt^' 

358 1 2 fc*t5£3ffifi^if5£W8 1 4\Z®£li<ftX» 
&o ^7?86ll h 2 1 

t-^stts. l s r;nf >j xmmm 2 4 «»l s rite 

[0 0 5 4] £&, H2H*W*LMS7^=fUXA» 
fiM«IB2 5fcltLMS7;U=fUXAS!ia^8 1 ZSlXM 

^s«m#4j5KBR8 i4»wSa«an, h»c u k i 8 

7«$n?>. LS7;^UXAfflaSB8 8T11 X 
-f.y^8 6*^l/TArt3n*#*J (s, k ) 8 7<h^£ 
£»£§§© A^8 l^A^tl&g^Wt^ H 
;V r (k) 8 3 ft t>fem&1 >/^X*6»«S*h LS 00 
8 9££>&T3o J^^WL! TftSeSIBSO^ 
;UXC^h LS (k) 8 9tt, ^y^ij#«*»ffi/^^^ 

s^gP8 1 ocwssna. ?y7%mnjjW-&/?v 

flFhsEL (k) 8 1 ltf*. LMS7i^*UXAW8 1 
2\zm&2nZ><, LMS7;i^'JXAM38B8 1 2T 

* v zffmnh*&/9 v 8 1 o s ©a 
wsnfcessK'f w^x*s«h SEL ao 8 1 
g§< >/wxj6«t^»ffifcTs. 02 (c*it5LM 

S 7*=f ij XAKrff 8IHB 2 5 Ttt, ■ 9 \£T)V3 U X 
Afflaa5 8 5^Sfik*3S5UJtffi (s k } 8 7SX-f7f 
8 6^bTA*^n, £fc. KS&m*f£j*«8 1 6^ 
^Mii^e k 8 17*A*bTLMS7;^'JXA« 
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JUX^h(k) 8 13^#t^§ 0 gmSS-f >/^UXfS 
gjg^ffih (k) 8 1 3 £A.atr5*£3M«*§£&W 
tt, ^^k*7;i/^UXASaa^8 5t;:fcX<-;/5P8 6 
Stf-LT«ffi£*TT*0, ftfclft^*^ < s k } 8 5* 
A*LT*t£2te«#Xk 8 1 5£4/&TSo 
4BKB58 1 6tt, K&£3<MH»&JS»8 1 4 

g«ffi#r k 8 4U*LT«iite k 18 7^ 

[0 0 5 5] 0 9 tt* «y 7mWMV{T)l>J U XA 

Z. HT, £TF©S, SS, STIiXf-v^gttfflt 

/w*j&§h LS ao £#?#ts (si) o 

(2) ■BSIK'f >AJl/X^h LS (k) roL t ffl$>^#^ 
y^pm©«*SJ¥WTS (S2) . 

(3) ***jicmufc«yK«Kww^««rh LS ck) © 

L t (i©*>yXfiJ#*63S^fcL2 «i (Lj >L 2 ) 
<0^y^fiJ^©**©»ftI*SH3t"S (S3, S4) „ 

(4) L 2 ffitr^^nS^T©^^©^ *^© 
a^^S^tBT (S5, S6, S7) 

(5) m&ttit£nitL 2 m<D9y7%m&&-3te£&'( 

>/WXJES*h SEL (k) (S8) . 

(6) eSIHK>/^l'^*S»h SEL (k) ?:LMS7;Prf 

wffiffit-rs (S9) „ 

[0 0 5 6] H10H ^ 5/ X*"J#S^7JU =f U XA * 

So 

(1) LS7Ji/=i*uXAMagi5Tm^^nfcfejiss-f > 
;ijux^h LS (k) *«[»-rs (SSI) o 

(2) gSIK-f >/t;i/X*«h LS (k) ©Lj fi^a^^ 
-y^<D«^*^tii-ra (SS 2) . 

(3) ^J6^bT$.am^gifiP t h tL l 
^yZfm^ntS^itm-^ (SS3. SS4) . 

(4) tt^SffiPthJ ;, 5 fe/jN$ ^ m: ' 3 ^' r?) ^' :/ ^ 
■5pJ#«tt*!ftiaWK:ifnJc-r* (SS 5) „ 

(5) Lj p©±T©^>y^f'Jt#©]tfe^Tbfce>, 
L ! <@© ^ -y Xf IJ#^ 6 #-£ a ^ -y X?iJ#Kf B 1^*fiT 
ftSKIHSlftail"* (SS6, S S 7) . 

(6) «msnfcKiRifi$*L2 t^at. ^ns^aj 
rts«*n SEL (w tr* (ss 8) . 

(7) GSI&'f WW*J££'hsEL (k) LMS7JU 

=fuxAc*»*eais^ >/vixfo&h m ao ©m 

Mitt^) (S S 9) „ 
[0 0 5 7] 01111 *<yXfitf«?7^:JiJXA£ 




So 

(1) LS7JHf , JXAfflll»T«t^Snfcfc3l!S'f > 

/vixfc&h is <x) (sti) . 

(2) eSIK-f >/^PXJC^ : h LS (k) CDL j 
?;/©«* SEWS (ST 2) . 

(3) Lj ffi©*y:/JiJ i B©*#©l8ft£JS c ffl'3"* (S 
T 3 ) o 

(4) L t P©^y^ipJ#©^-C«*©«**W-r*^ 
.y^©ttfi*ftHil>TlBifrS (ST 4) o 

(5) JSaLfcL.! ffi©*v7*itf§©«rt©£ft*0te 
bfc«**P t tt1-« (ST 5) . 

(6) ttffibTiEttSUfcfk^^^y^J^^tt 

^©««*W*»ffi-r* (ST 6. ST. 7) . 

(7) #ajbfc«**ft*«. p th *si«>TaAs*TW 

T8) o 

(8) ^©wps&S'I@*l2 tsssu ^nstfeffls*- 

£h SEL (k) <hTS (ST 9) o 

(9) eSISSf >A°;UXJS^h SEL (k) LMST^ 
zfUXA^*5lt^^^>/^^^h LMS (k) ©if 

T&mmmt-rz (sno) . 
[0 0 5 8] z^x'(Dmmm\t, *mtft^fo&i\z.mm 

©**&aw4, esiHK wwxjs^t^ssw 

[0059] ±mLfc^immw^ i^±t©x^ s?* 
fta«ci85f. TDMAsm^^fflb-o^sss 

[0 0 6 0] ffi3fe&StfiE**a;©ttfit2ifeWJ-7 
x-S?>*£SK (T/T=l. '0. D/U=0. 0(d 
B), f d =8 2 (Hz)) fc*Wa«F^«0Wtt*w-rH 

[0 0 6 1] KTKH 1 5 7bSH 1 7 <£#RBbT#fBi8 
©fg2llfiS#MB«"&o ffitEbfcjfflSSlStf^JJttJE 

£nT^fc^£IM£b&^£^5X&^&&° 81 
t, §ffiffi^§ttfcS^K£D£b3S3^®JS7;U 
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[0 0 6 2] £©«fc5CifflKbfcSJSM£^Ji£5£» 

[0 0 6 3] *£TS62^i6flTtt. EffifH^W'K 
r, £2^ffi0!l©8§l©«Jfctt. iitjf2bfcfll*5£#J© 

[0 0 6 4] &K«2**«©J62©*MEtt. fgl©flt 

[0 0 6 5] S2S»l«)$3«)lii *l©«*fc 
£V>T, fc^-*^*^©*^ * k'7;U=f' J XA 

Ma©^<tLT, ^^tfr^uXAjaart©^ 

^H©#ttJB**H^C^S AX >< HJ- y * © 3 
i/hffl/U^ h U ¥#&©T*V>fcAX* h 

u -y ^H«[*aAfc«fjftT, l sr;p=f JXAMat-y 

[0 0 6 6] ±Ebfc$2^fi«J©ilffli«C<J:ft 
14, tgl**«©»l©*J«*SttTi fcaSTRKIBrt 

K£«an*iflfiBtt©**£"c©fiit*aii. ^-©^is 
T«ss-f ww*«s«B£U tf-r * t*7^=f »J x 
in b & < t hm±^mmm^m t ^ a . 

[0 0 6 7] »2*JSW©S62©»l«K:«tntf, ^1© 

TV>«CV»»&. XAMat-y^ 9 k*7 

^A^e^-i' >/t;^iS«rfc:»r*. ^-x\ 
JgJWWCL S7)I/=f 'J XA^at^W ^ k'7JU=f U XA 




[0 0 6 8] H2^S£^J©^3©TO'ctn«, ill© 
Tlr>fc^*£. ST-M^'J X&mWtVj 9. t*7 

frfc&zm&ifit »vvxi&&\zwm 

[0 0 6 9] ±|2Lfc3l2|IS&0iJ£01 5ttSHl 7£ 

Al 1 0 1 fTS. ZKOjfcflx-^ff^^HJ-A 
110 1 ©— SKNJ-t LS 1 1 0 3 T. #fPJ©l& 1 

«**-rawa!fkt*5«H6^«*KWt*H 1 ©isi£s§ 

-Y W^XJS&Jf £g& 15 0LS7MU XAMaS 1 
1 5£iJj^£-&, HI 5 HfettS^a^-^W^^JX 
h U — A 110 1 OA&cD-^KFbI t lms 110 4T«, 
01K:*^se3ltt'f>/^X««f«i^aSl 5 ©LMS 
TJlo'UXA&UISl 1 6£Sif1^-fr3o BP*, HI 5 
K*tt»LS7^=f'JXAlMB»rat LS l 1 3TH H 
lODXY^f 1 1 l&tfX'fyf 1 1 3^0NttSgT* 
0, 1 1 2RtfX1'<;/3 L l 14«OFFttlT 

unfcELT, 01 5f3*3W5LMS7;i/=f | JX 
MbfBQim t LMS Ttt. 0 1 7f 112 Rtf X-f 
•7^1 1 4#ON#t8T»D. X-fy^l 1 l&tfX'f 
y^l 1 3^0FFttlT*5i5«t?>. 

[0070] ind 7)i<mx&&mmmx.mm 

|^HIB«(D^^t*7JU=f'JXAMaSBl 2 0 5 
tt, 0 9 * k*7;U3*U XAM3S 1 4 t 

Btx&mmfe&axjjmi 2 0 

JIJ {r k } 1 2 0 2^U ^^tr7;i/=f>JXAffl 
fflt«kO»E3fl3esnfc*5iJ (s k } 1 2 0 6£ffl:*rr 
S. Sfc, ^^t7i^UXAWl 2 0 5-eM 
£ tl •SHAIKH*© AX ;< HJ '.y#te©S'JMipm min 

(k) 1207 sm^-rs. ^ ^ e7;u=f j XA*aaa5 

1 2 0 5©ffi*«. ^7fswl2 10^LT, L 
S7;l/=fUXAM3B£l 2 1 litli, LMS7;WU 
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zfuxAjaswi 2 0 5 ©mat*, fttitssMfB^^ 

^gpi 2 1 5£gaBiSttTl^S. *'JV\°7.*bU\y^P 
m Bin (k) 1 2 0 7 tt, g/JVtX* h U v ^ffitfctSSB 1 

2 0 8£«l6£ftS. X-(7fswl2 1 OH 

X* MJ y^fiiJttfcSl 2 0 8fre>©$iJWR^sw sig 

Si 2 0 SrtTjESSttfc&'Jv^X;* h 'J yi'HIpm 

th 1 3 o 4 £«Afcisaj®;fc©i$*jfrs--J£»§ra t LS 1 

3 0 5£W-LS7Jl/JyXAj&Sa&l 2 1 l^fMa££ 

{ s k } 1 2 0 6 -jeffllB t LS 1 3 0 5 

a^r Ltzftmowmnfr ^lms 7;u=f u XA$aa 

SI 2 1 3^»**5WtS <s k } 1 2 0 6*«ft*&Sn 
S. fl&t*?»JHt£ (s k } 1 2 0 6#LMS7JlcfJX 
A#iaSl 2 1 3tI«^$tlTV^ffiKt LMS1 , 
t LMS2' W V4**7W)XJ>Hm 
SI 2 0 5*»&*'.h/tX* hUy^ttJttt»l 2 0 8^ 
tjy&SnSP^JkK^tag'hA'X* h U yflWW 
ftfeSnfc/^^ h'J y^flk/hffipm th *iB^.SRf*Ji£ 

[0 0 7 1] LS7;MuXAjaaffli 2 1 its, x 

^ 7 fswl2 1 0*tf'L-TA#3*'l* , 7'f ^yjKrf 
UXAfflagPl 2 0 5ft*5®X£l { s k 1 1 2 0 6 tl 

**5ijjt«soA*ai 1 2 0 i*^A*snss«ffi^- 

^ WH 2 0 3A^e2IK'f >/^X*S««ffih LS 

(k) 1 2 1 2*&j«-rs. ^snfces&BKS'/wx 

J&g*t£teh LS (k) tt, LMS7;io*UXA©aSl 2 
1 3 2ttflt3£2Wt£j«*l 2 1 5^ttl&$n§o L 

m s 7;^ u XA^as 1213 -en l s 7;u=f u x 
A^asi 2 1 i*stti&snfcesiifrf w^x«fr 

»^{ilh LS (k) 1 2 1 2$«]»IibT, 

SI 2 1 7i>6(ft»*tl^<lfe k l 2 1 8 t^w 

^h*7Jl'd'iJXASD ! aSl 2 0 5A^M7f swl 2 

i o«M^T«*&*n<&»**5"J»sati&*5«j (s 

k } 1 2 0 6*»6«*WCe3iHK >JVVXJ&&h (k) 

1 2 i4^mu im&mm^&fmi 2 1 5^tti& 
-r^o Mfegmmmkimi 21511 lsjjwux 
A®asi 2 1 1 £LMS7;i/=r , JXA®asi 2 1 3 
frt>&&M >/i;Pxjs^h LS (k) , h(k) z^tn^n 

gttmO, HI 6C*bfc7Jl'=f , JXAl(if^Kfflf'JK 
D, g**ttofc£2i»-<>/ , WX£&h LS -(k) . h (k) 
SHI 6© t LS l 3 0 5EKT«h L s<k) 016© 
t L MSl' t LMS2' t LMS3- t LMS4 T '^ h (k) ^ 1211 

^;i/7^;l/^©#^-yXf'itf 1 2 4, 1 2 5, 1 2 6, 
1 2 7, 1 2 8, 1 2 9 (C-fe-y h^n-So 
[0 0 7 2] ^^t*7;i/^UXAMaSl 2 0 

sfrz&mzntzmmmmmi (s k i ta, Jt^s 




(12) 



1 6«> ssm^fiKffii 2 1 7^#y&£ns. mgfH 

2 1 71?H »**Wltfi*©A** 1 2 0 
1^6AASnfcS©i#r k 1 2 0 4 <h#£5£g<WI 

^gui 2 1 5*^«»e$nfcitssmm^xk 1 2 1 
6t©«SMHie k i2i8*»4^n. lmst;^ 

[0 0 7 3] ±El/fc82^09©*lRl«82 0»Jfc 

t?7 JU^f U XAM3 £ £?t5 £ £T, Jt£ LfceiiSS-f 
€3 0 ^©*S*> a*BRffl7JP=fUXA*ffl^T"b* 

[0 0 7 4] Sfc, ' * 2 HJfifll©fll 1 TiMfg 3 
[0 0 7 5] 

s fc , e« ft *t & ?>j t~ §e» m ^-^j * t ^fe^ 

[0®©ffiWeS«] 

[hi] *9&w(Df&im&w&ttM&®&x&mm%. 

[02] TDMAXn->h7*--77bfflit, feitSS 
■i >/VV7>fc&im7)V3 U XA©ffijfm5H£*Lfc0 

[0 3] £j£B^>AJU;*££&£a&rt©LS7Jl^U 

[04] LMS7;Va*U XAtCtseSIK'f WW** 
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[0 5] L S 7JP=f 'J XAH<k5eiil8S-f WWXfc«r 
[0 6] 3^fcW::£S^£tE#^®8lft2aSW 
0Tr$>-5)o 

[0 7] v^/^Xffliarfc^llBTSstOiilSSK 

[0 8] *58«©tis i mmM\z.&tt2>mfommx%mwi 
3£«©£2t*&-r wwxjt«£sre©ejiiJ8-f ww 

[09] ^fgwosgmtfiffic^^sartssis**^ 
sygoeay&'f >^;wxjc««i€»Toe3iB'f ww 

■So 

[01 o] &%w<D&i&mm\z&ftzmjmmx&n 
m.M^<D&m^ wwxj&giiJtarcoesiK-f wi 

[011] *«w©jb i ^nwc^ttsji^a***^ 

[012] TDMA7^A7t-V7H©-W (ft* 
[013] Q P S KgflSSffl bfc«^wa*»5iJJtS 

[014] 7jv$)vmmmm$:mmm*^t^vy 

[015] #Bi»0SB2^Wfc*vvT^te#*a»* 
[01 6] ^fgWCD.TJl'^UXASSrtOtJ^ttWE*!* 

[017] 7;i.=fuxAS»«osii«ffis#aiLfca 

14:^^ t*7;MU XAfflfflSB. 1 5 : > 

3 4 : ^^K7;^UXAffla«, 3 6 : 
UXAKJ:*e^^WWX£§*t3£BP. 3 7^G 
(k) fr5iJE*ffi«7h*UX4fiic^ 3 9 : G(k) fr^JtB 
tgM^c« 115: L S7;l^UXAMaBB, 1 1 6 : L 
MS7JI^ I JXAM3BB, 117: Vylf>^BL3». 



(13) 
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